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(54) Highspeed image selecting method and digital still picture camera having highspeed image 
selecting function 



(57) A highspeed image selecting method for 
selecting an image photographed by a digital camera, 
comprises the steps of: enlarging and feeding the 
enlarged thumbnail images sequentially in fast-for- 
ward/fast-backward modes to be sequentially displayed; 



and, when a desirable thumbnail image is selected from 
the enlarged thumbnail images under display, extending 
compression image data corresponding to the selected 
thumbnail image so as to acquire image data. 
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Description 
* BACKGROUND OF INVENTION 

The present invention is related to a digital camera, 
and more specifically, directed to a highspeed image 
selecting method and a digital camera equipped with a 
highspeed image selecting function, by which an 
enlarged thumbnail image is fed in fast-forward/fast- 
backward modes when an image is displayed on a dis- 
play unit such as a liquid crystal display. 

Very recently, digital cameras (electronic still image 
cameras) have been developed, and are commercially 
available, and thus are gradually popularized. 

A digital camera is arranged as follows. Imaging 
(photographing) light is photoelectrically converted into 
image data, and this image data is recorded on a 
recording medium, and thereafter is outputted to an 
external image processing apparatus, for instance, a 
personal computer. Then, the image data is processed 
by way of a printing image data forming process in the 
external image processing apparatus, and then the 
formed printing image data is outputted to a printer, so 
that a photographed image is printed/reproduced on a 
print paper. 

It should be noted that the most digital cameras are 
equipped with liquid crystal displays (LCD) for display- 
ing photographed images and the like. On the other 
hand, image data acquired by photoelectric converting 
operation are compression-processed to be recorded 
on recording media. Normally, the compression process 
operation is carried out based on the JPEG (Joint Pho- 
tographic Image Coding Experts Group) standard (will 
be referred to as "JPEG compression" hereinafter). 

In the case that an image is selected on the side of 
a personal computer, a plurality of thumbnail images are 
previously acquired to be displayed on a monitor, and a 
user selects a desirable image. Then, the selected 
image data is acquired from a digital camera to be 
expanded, and the expanded image is displayed on the 
monitor. After this expanded image is confirmed by the 
user, this image is processed by executing a color print- 
ing image data forming process, and then this proc- 
essed image is printed out by a printer connected to the 
personal computer. 

A thumbnail image corresponds to a compressed 
image which is used when a desirable image is selected 
from image data acquired by a personal computer and 
the like. Assuming now that a data size (namely mem- 
ory capacity) of image data for 1 frame is equal to 1 ,024 
x 768 pixels, a thumbnail image corresponding to this 1 - 
frame image is such a compressed image having 
approximately 86 x 60 pixels by thinning image data 
from this 1 -frame image data. Then the thumbnail 
image is recorded on a recording medium of a digital 
camera. In such a system that a digital camera is con- 
nected to a communication line and 

a wireless (radio) unit such as a portable telephone 



so as to transmit desirable image data via either a wire 
line or a wireless line, and/or in order to directly transmit 
printing image data from the digital camera to a printer 
to be printed out. this system should be arranged in a 

5 manner that the images are reproduced on a liquid crys- 
tal display on the side of the digital camera so as to 
select a desirable image. 

However, since the image data have been JPEG- 
compressed to be stored in the recording medium, 

10 these JPEG-compressed image data stored in this 
recording medium should be read out and then be 
expanded, and thereafter be extended over a frame 
memory in order to reproduce/display the images on the 
liquid crystal display. 

is When expanding means for compressed data is 
constituted by a hardware circuit, expanding/extending 
process time of these compressed data may be short- 
ened. However, in popularized digital cameras, expand- 
ing means are normally arranged in a program form (will 

20 be referred to as an "expanding program" hereinafter) 
so as to reduce product cost. In such popularized digital 
cameras, 2 to 3 seconds are necessarily required to 
expand a 1 -frame image (1 ,024 x 768 pixels) which has 
been JPEG-compressed by using this expanding pro- 

25 gram. 

As a result, there is a problem that users have such 
feelings that image display time would be prolonged. 
Moreover, when a desirable image is selected, image 
data must be sequentially read out to be displayed. 
30 Under such a circumstance, if a desirable image is 
stored in a later order, then a long time duration is actu- 
ally required in order to select this desirable image. 
Thus, there is a further problem that such a lengthy 
access time is practically inconvenient. 

35 

SUMMARY OF INVENTION 

The present invention has been made to solve the 
above-described problems, and therefore, has an object 
40 to provide a highspeed image selecting method, and 
also a digital camera equipped with a highspeed image 
selecting function, capable of enlarging a thumbnail 
image to feed the enlarged thumbnail image in a fast 
mode. 

45 To achieve objects, a highspeed image selecting 
method, according to a first aspect of the present inven- 
tion, is featured by such a highspeed image selecting 
method for selecting an image photographed by a digital 
camera, comprising the steps of: enlarging and feeding 

so the enlarged thumbnail images sequentially in fast-for- 
ward/fast-backward modes to be sequentially displayed; 
and when a desirable thumbnail image is selected from 
the enlarged thumbnail images under display, extending 
compression image data corresponding to the selected 

55 thumbnail image so as to acquire image data. 

In this first aspect, the thumbnail image is fed in the 
fast-forward/fast-backward modes to be displayed in a 
high speed. After a desirable thumbnail image is 
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selected, the compressed image data is expanded, so 
that the image can be selected in a h.gh speed. 

In accordance with a second aspect of the present 
invention, in the highspeed image selecting method of 
the first aspect, the enlarged thumbnail .mages are 
indexed, and then the enlarged thumbnail images with 
the indexes are sequentially fed in the fast-forward/fast- 
backward modes to be sequentially d.splayed. 

In this second aspect, the thumbnail images with 
the indexes are enlarged and the enlarged thumbnart 
images are fed in the fast-forward/fast-backward 
modes so that the image can be further easily selected 
In accordance with a third aspect of the present 
invention, a digital camera equipped with a highspeed 
image selecting function is featured by that .n a digital 
camera for recording on a recording med.um. image 
data produced by photoelectrically converting photo- 
graphing light and thumbnail image data thereof, a dig- 
ital camera equipped with a highspeed image selecting 
function, comprising: a display unit for displaying an 
image; data expanding means for expanding com- 
pressed image data; thumbnail enlarged image display 
means for enlarging thumbnail image data and for dis- 
playing the enlarged thumbnail image data on the d.s- 
play unit; thumbnail image selecting means for feeding 
the enlarged thumbnail image under display .n fast-for- 
ward/fast-backward modes to select a desirable thumb- 
nail image; image display means for displaying .mage 
data corresponding to the selected thumbnail .mage on 
the display unit; and selection image defining means for 
defining the displayed image as a selection image. 

In this third aspect, the thumbnail image is fed in the 
fast-forward/fast-backward modes to be displayed in a 
high speed. After a desirable thumbnail .mage is 
selected, the compressed image data is expanded, so 
that the image can be selected in a high speed. 

In accordance with a fourth aspect of the present 
invention, a digital camera equipped with a highspeed 
image selecting function is featured by that the fast-for- 
ward/fast-backward feeding operations of the enlarged 
thumbnail image by the thumbnail image selecting 
means are commenced by executing a predetermined 
switch operation. 

In accordance with the fourth aspect, the enlarging 
process and the fast-forward/fast-backward feeding 
operations of the thumbnail image can be readily real- 
ized by a predetermined switch operation, so that the 
thumbnail images can be selected in a high speed. 

A digital camera equipped wrth a highspeed image 
selecting function according to a fifth aspect of the 
present invention, is featured by that in the digital cam- 
era equipped with the highspeed image selecting func- 
tion as described in the third aspect or the fourth 
aspect, the fast-forward/fast-backward feeding opera- 
tions of the enlarged thumbnail image by the thumbnail 
image selecting means are commenced when an 
instruction is issued such that forward/backward feeding 
operations of normal image data are continuously per- 



formed within a predetermined time period. 

In accordance with the fifth aspect, when the image 
selection is continuously performed within a predeter- 
mined time period, the operation is automatically trans- 
5 ferred to the enlarging operation and the fast- 
forward/fast-backward operations of the thumbnail 
image so that the thumbnail image can be readily 
selected in a high speed. Also, since the enlarged 
thumbnail image is displayed until the image data is dis- 
io played, the waiting tension given to the user can be 
relaxed. 

A digital camera equipped with a highspeed image 
selecting function, according to a sixth aspect of the 
present invention, is featured by that in the digital cam- 
15 era equipped with the highspeed image selecting func- 
tion, as described in the third aspect, the fourth aspect, 
or the fifth aspect, the expanding process of the image 
data by the data expanding means is carried out in con- 
junction with the display process of the enlarged thumb- 
20 nail image corresponding thereto. 

According to the sixth aspect, since the enlarg- 
ing/display process operation of the thumbnail image 
and the expanding process of the image data are car- 
ried out. the image data can be quickly displayed after 
25 the selecting- operation. A digital camera equipped with 
a highspeed image selecting function, 

according to a seventh embodiment of the present 
invention, is featured by that the digital camera 
equipped with the highspeed image selecting function. 
30 as described in any one of the preceding aspects 3 to 6. 
is further comprised of: indexing means for indexing the 
enlarged thumbnail image displayed by the thumbnail 
enlarged image display means. 

In accordance with the seventh embodiment, since 
35 the enlarged thumbnail images are indexed, the image 
selection by the fast-forward/fast-backward operation 
can be readily performed. 

A recording medium, according to an eighth aspect 
of the present invention, is featured by such a recording 
ao medium readable by a digital camera for recording on 
the recording medium, image data produced by photoe- 
lectrically converting photographing light and also 
thumbnail image data thereof, on which a program is 
recorded and the program is capable of realizing : a data 
45 expanding function for expanding compressed image 
data; a thumbnail enlarged image display function for 
enlarging the thumbnail image data and for displaying 
the enlarged thumbnail image data on a display unit; a 
thumbnail image selecting function for feeding the 
so enlarged thumbnail image under display in fast-for- 
ward/fast-backward modes to select a desirable thumb- 
nail image; an image display function for displaying the 
expanded image data corresponding to the selected 
thumbnail image or the display unit; and a selection 
55 image defining function for defining the displayed image 
as a selection image. 

Since the program recorded on the recording 
medium according to the eighth aspect of the present 



.„ n w.tm. -co no7imnA9 I > 



5 



EP 0 873 008 A2 



6 



invention is executed, the enlarged thumbnail image 
can be fed in the fast-forward/fast-backward operations. 

BRIEF DESCRIPTION OF DRAWINGS 

Figs. 1 (a) and 1 (b) is a block diagram for showing a 
structural example of a digital camera equipped 
with a highspeed image selecting function accord- 
ing to an embodiment of the present invention; 
Fig. 2 is a block diagram for representing a struc- 
tural example of highspeed image selecting means; 
Figs. 3(a) and 3(b) show a rear surface portion of 
the digital camera; 

Figs. 4(a) and 4(b) are explanatory diagrams for 
explaining a pixel interpolation method (simple 
interpolation method); 

Fig. 5 is a flow chart for describing an example of 
operation of the highspeed image selecting means; 
Fig. 6 is a flow chart for describing an example of 
operation of the highspeed image selecting means; 
and 

Fig. 7 is a flow chart for describing an example of 
operation of the highspeed image selecting means. 

DETAILED DESCRIPTION OF PREFERRED EMBOD- 
IMENTS 

Figs. 1(a) and 1(b) are block diagrams for repre- 
senting a structural example of a digital camera accord- 
ing to an embodiment of the present invention. 

In Fig. 1(a), a digital camera 100 is constructed of 
an optical system made of a lens and a diaphragm, for 
entering reflection light reflected from an imaging object 
onto a CCD 2; a CCD 2 for converting the imaging light 
projected from the optical system 1 into an electric sig- 
nal; and an image data forming unit 3 for processing the 
electric signal derived from the CCD 2 to be supplied as 
raster data (image data) of multiple values (R, G, B) to a 
frame memory 12 A. Furthermore, the digital camera 
100 is arranged by a control unit 4, an input means 5. a 
moving picture display control unit 6, an image data out- 
put unit 7, a recording medium control unit 8, a built-in 
recording medium 9, an enlarged recording medium 10, 
an interface 1 1 , an LED lamp 1 5 functioning as a display 
means, and a liquid crystal display 16. 

In this digital camera, the control unit 4 controls the 
executions of the operation controls, the image process- 
ing operations, and the image compressing/expanding 
process operations of the image data forming unit 3, the 
moving picture display control unit 6, the image data 
output unit 7, the recording medium control unit 8, and 
the highspeed image selecting means 60. The input 
means 5 is constituted by a button and a switch. The 
input means 5 inputs an instruction made by a user by 
manipulating these button and switch, and converts the 
instruction into a digital signal which will be then sup- 
plied to the control unit 4. 

The moving picture display control unit 6 outputs 



the image data to the liquid crystal display 16 so as to 
display the moving picture. In this embodiment, the 
image data stored in the frame memories 12A and 12B 
are displayed in a superimpose manner during the nor- 
s mal display mode. Normally, it should be noted that the 
image data are written into the frame memory 12A pre- 
determined times, for example, 30 times, or 60 times 
per 1 second by the image data forming unit 3, and the 
image is displayed on the liquid crystal display 1 6 under 
w control of the moving picture display control unit 6 in 
synchronism with the writing operation of the image 
data in the same phase. 

In the case that a specific button is depressed while 
displaying a moving picture to instruct an image record- 
15 ing operation, the image data output unit 7 converts the 
R, G, B raster data saved in the frame memory 12A into 
a luminance component Y, and color difference compo- 
nents U and V. Also, the image data output unit 7 sub- 
jects to these luminance/color difference components to 
20 the JPEG-compression, and further executes a com- 
pression process operation for producing a thumbnail 
image. 

Upon receipt of the image data outputted from the 
image data output unit 7, the recording medium control 

25 unit 8 controls a writing operation such that JPEG-com- 
pressed image data (simply will be referred to as "image 
data" hereinafter) and compressed image data are writ- 
ten into a predetermined position of the built-in record- 
ing medium 9, or the enlarged recording medium 10, 

30 and also controls a reading operation of each of the 
recorded JPEG image data. 

The built-in recording medium 9 and the enlarged 
recording medium 10 are provided to store thereinto the 
image data. A serial interface, or a parallel interface 11 

35 is employed to transmit/receive data to/from an external 
apparatus. Also, the LED lamp 15 displays a condition 
of a switch, and a functional specification. The liquid 
crystal display 16 displays a photographed image, or an 
object to be imaged. 

40 Normally, the frame memory 12A is used as an 
image display memory of the liquid crystal display 16. 
The image data is extended in this frame memory 12A 
as a bit map image. The frame memory 12B is 
employed as a menu display memory, if required. Then, 

45 when an image is displayed on the liquid crystal display 
16, the storage contents of the frame memories 12A 
and 12B are displayed in a superimpose manner, if 
required. 

In this embodiment, the built-in recording medium 9 
so is constructed of a 4 MB (Megabytes)-flash memory 
fixed inside the camera 100. Not only the image data, 
but also other data such as a program are stored into 
the built-in recording medium 9. In this embodiment, as 
the enlarged storage medium 10, a 4 to 45 MB-memory 
55 card is utilized. In this case, although a memory card 
interface (PCMCIA interface or ATA interface: not 
shown) is employed, the present invention is not limited 
thereto, but other card type memories such as a com- 
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pact flash (a trade mark of Sun Disk Inc.) may be uti- 

UZed Fig. 1(b) represents an arrangement of the control 
unit 4 The control unit 4 is arranged by a CPU 41. a 
RAM 42. and a ROM 43. In this ROM 43. a program 5 
qroup has been previously stored, which is required to 
execute a data process operation within the digital cam- 
era 100 for example, the operation control of the digital 
camera' 100. and the data compressing/expanding 
process operations. 

Also the digital camera 100 transmits the image 
data stored in the built-in recording medium 9 via the 
interface 11 to an external apparatus, for instance, a 
computer unit The digital camera 100 communicates 
the image data via the modem 300. Furthermore, in is 
such a case that a printing image data forming process 
program group is saved in the digital camera 100, print- 
ing image data is formed. Then the printing image data 
may be directly transmittedto a printer 400 so as to pnnt ^ 

out the image. 

Fig 2 is a schematic block diagram tor showing a 
structural example of the highspeed image selecting 
means 60 which may constitute a major portion of the 
digital camera according to the present invent^ The 
highspeed image selecting means 60 is constituted by a 25 
thumbnail compression image data expanding means 
61 a thumbnail image enlarging/displaying means 62. a 
thumbnail image selecting means 63. a compression 
image data expanding means 64. an image display 
means 65, and a selected image defining means 66. 30 

It should be understood that the high speed image 
selecting means 60 according to this embodiment is 
constituted by a software. Alternatively, the highspeed 
image selecting means 60 formed in the software may . 
be arranged to be stored in the ROM 43. Otherwise, the 35 
highspeed image selecting means 60 recorded on an 
external recording medium as a software form may be 
acquired to be saved into the recording medium 9. 
When the highspeed image selecting means 60 is exe- 
cuted. this highspeed image selecting means 60 formed « 
in the software may be transferred to the RAM 42. 

The thumbnail compression image data expanding 
means 61 cause the thumbnail image data to be 
acquired into the RAM 42 so as to execute the expand- 
ing process operation of the compressed thumbnai 45 
image data, and then extends the expanded thumbnail 



In lay c uaia, cmv u . — ■ , , 

image data into the RAM 42. Since a pixel number off a 
thumbnail image is small, even when all of the thumb- 
nail images are expanded, a total time duration to exe- 
cute this expanding process thereof is extremely shorter so 
than the expanding time of the image data. It should 
also be noted that in such an image process system that 
no compression process operation is performed to the 
thumbnail image data, this thumbnail compression 
image data expanding means 61 is no longer required, ss 

The thumbnail image enlarging/displaying means 
62 enlarges the expanded thumbnail image data, and 
transfers the enlarged thumbnail image data to the 



frame memory 12A so as to extend the enlarged thumb- 
nail image data as a picture image. Then, the thumbnail 
image enlarging/displaying means 62 causes either an 
enlarged thumbnail image 31 or an enlarged thumbnail 
image 35 to be displayed as an enlarged image on the 
liquid crystal display 16 (Fig. 3(a) and Fig. 3(b)). 

In this case, when a thumbnail image is simply 
enlarged to be displayed, intervals among adjoining pix- 
els become coarse, so that the overall image is blurred. 
As a consequence, it is preferable to display such a 
thumbnail image produced by interpolating an enlarged 
image (see Figs. 4(a) and 4(b)). 

When the button provided near the liquid crystal 
display 16 is manipulated by the user, the thumbnail 
image selecting means 63 judges the implication of this 
button manipulation, and scrolls the enlarged thumbnail 
image 31 or 35 within the display screen in order that a 
desirable image by the user is specified. 

When the enlarged thumbnail image is displayed, 
the compression image data expanding means 64 
acquires image data corresponding to this enlarged 
thumbnail image from the recording medium so as to 
expand this acquired image data to thereby extend the 
expanded image data. 

The image display means 65 transfers the image 
data extended in the RAM 42 to the frame memory 1 2A, 
and then extend this transferred image data as a picture 
image to thereby display this picture image on the liquid 
crystal display 16. As a result, the expanding process 
operation of the image data is accomplished, which is 
specified while the enlarged thumbnail image displayed 
in the above-described manner is observed by the user. 
Then, the specified/expanded image data is overwritten 
into the enlarged thumbnail data, so that clear image 
data can be displayed. 

When the button provided near the liquid crystal 
display 16 is manipulated by the user, the selected 
image defining means 66 judges the implication of this 
button manipulation, and will execute a subsequent 
process operation when this button manipulation 
instructs the def inition of the selected image. 

For the sake of an easy explanation, the thumbnail 
compression image data expanding means 61 is sepa- 
rately provided with the compression image data 
expanding means 64. However, since the image data to 
be expanded are different from each other, both the 
thumbnail compression image data expanding means 
61 and the compression image data expanding means 
64 may be arranged to employ the same data expand- 
ing means, for example, may be arranged as a subpro- 
gram. 

Also, the above-described highspeed image select- 
ing means 60 may be employed so as to not only select 
the image in the digital camera, but also select the 
image of the digital camera acquired by the personal 
computer. m 

Now, a description will be made of a pixel interpolat- 
ing method that can be employed by the thumbnail 
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image enlarging/displaying means 62. 

Typically, there are the linear interpolation method 
and the simple interpolation method (Figs. 4(a) and 
4(b)) as a pixel interpolating method. The present inven- 
tion may employ any of these interpolation methods. s 

In the linear interpolation method, a resolution con- 
version is carried out by performing a linear interpola- 
tion between adjoining two points, so that resolution 
with a predetermined level can be maintained. 

To the contrary, the simple interpolation method is 10 
such an interpolation method that, as indicated in Figs. 
4(a) and 4(b), while positions of original pixels A, B, C, 
and D after being enlarged are calculated, assuming 
now that a magnification is selected to be "R" and m S m 
(both R and S are positive integers), the original pixels is 
are copied (R-1) times along the X directions. After the 
copying operations of the original pixels along the X 
direction are accomplished, the original pixels are cop- 
ied (S-1) times along the Y direction to fill the intervals 
among these original pixels. 20 

In other words, as shown in Fig. 4(a), while an ori- 
gin is set as the original pixel "A", if an image constituted 
by original pixels A(0,0), B(0,1) ( C(1,0), and D(1,1 ( ) 
located adjacent to each other is first enlarged 4 times 
along the X direction, and then is enlarged 5 times along 25 
the Y direction, then positions of the original pixels A. B, 
C, and D after being enlarged become A(0,0), B(0.5), 
C(4.0) and D(4,5) (see Fig. 4(b)). Then, the original pix- 
els A, B, C, and D are copied only 3 (= 4-1) times along 
the X direction so as to fill the intervals. When the copy 30 
operations of the original pixels along the X direction are 
accomplished, the column is copied only 4 (= 5-1) times 
along the Y direction. As a result of this operation, as 
represented in Fig. 4(b), the pixels enlarged by the mag- 
nification of 4 x 5 are formed on the bit map. 35 

In accordance with the linear interpolation method, 
gradation between two points may be calculated, and 
gradation of an enlarged image can be maintained at a 
certain level. As a consequence, the image quality 
achieved by this linear interpolation method is better 40 
than that achieved by another interpolation method. 
However, when the linear interpolation calculation is 
performed by employing a computer, a complex dividing 
calculation is required except for a specific case, so that 
a lengthy processing time period is needed. To the con- 45 
trary, a processing time period by in the simple interpo- 
lation method requires the shortest time. However, 
since the gradation is not adjusted but also pixels are 
simply copied, the image quality is coarse. The larger 
the enlargement ratio becomes, the lower the quality of so 
the enlarged image is rapidly decreased. Accordingly, 
there is a limitation that the enlargement ratio by the 
simple interpolation method is selected to be on the 
order of 4 times. 

In accordance with this embodiment, the size of the ss 
screen of the liquid crystal display 16 employed in the 
digital camera 100 is limited, and is substantially equal 
to a size of a thumbnail image x 4 times. As a conse- 



quence, there is no problem as to the image quality. 
Moreover, since the interpolation speed achieved by 
this simple interpolation method is faster than that of 
another interpolation method, the enlarged thumbnail 
image is interpolated by employing the simple interpola- 
tion method. It should be understood that when a higher 
image quality of a displayed image is required, the linear 
interpolation method is preferably employed. 

Fig. 5 is a flow chart for indicating an example of 
operations of the highspeed image selecting means. It 
is assumed that as an initial condition, both the thumb- 
nail image data and the image data have been sub- 
jected to the JPEG-compression and the JPEG- 
compressed image data have been recorded on the 
recording medium 9. 

As indicated in Fig. 5, when either the button 19 or 
the button 20 is depressed to commence the highspeed 
image selection, the thumbnail compression image data 
expanding means 61 acquires the thumbnail image 
data into the RAM 42, and then expands the JPEG- 
compressed thumbnail image data to extend the 
expanded thumbnail image data into the RAM 42 (step 
S1). Subsequently, the thumbnail image emerging/dis- 
playing means 62 sequentially gives index numbers to 
the expanded thumbnail image (namely, image with 
image number 31 in Fig. 3(a)), and then enlarges/inter- 
polates the thumbnail image data with the index number 
(namely, simple interpolation method in this embodi- 
ment). Thus, the interpolated thumbnail image data is 
displayed as an enlarged thumbnail image on the liquid 
crystal display 16 (step S2). Also, when the user 
depresses the button 19 or the button 20, the highspeed 
image selection process operation is returned to the 
step S1 (step S3 : YES). 

While the button 20 (fast-forward button) provided 
near the liquid crystal display 16 is continuously 
depressed by the user, the thumbnail image selecting 
means 63 repeats the process operations defined at the 
steps Si and S2 to successively display the thumbnail 
images on the liquid crystal display 16 (fast-forward) in 
the increment order. Conversely when this button 20 is 
released by the user, the display of this thumbnail image 
is stopped. 

The button 19 is the fast-backward button. While 
this fast-backward button 19 is continuously depressed 
by the user, the thumbnail image selecting means 63 
repeats the process operations defined at the steps S1 
and S2 to successively display the thumbnail images on 
the liquid crystal display 16 (fast-backward) in the dec- 
rement order. When this button 19 is released by the 
user, the display of this thumbnail image is stopped. 

When the image stop time duration has passed for 
a predetermined time period (2 seconds in this embodi- 
ment), it is assumed that this image is specified as the 
selected image. Then, the process operation is 
advanced to the next step S4 (step S3 : NO). 

At a step S4, when the enlarged thumbnail image is 
displayed, the compression image data expanding 
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means 64 acquires the image data corresponding to 
this enlarged thumbnail image from the RAM 42 to 
expand this acquired image data, and then extends the 
expanded image data into this RAM 42. Subsequently, 
the image display means 65 transfers the image data 5 
extended in the RAM 42 to the frame memory 12A so as 
■ to be extended as the picture image. Then, the image 
display means 65 overwrites this extended image data 
on the liquid crystal display 16 (step S5). 

When either the button 17 or the button 18 is 10 
depressed by the user, the selected image defining 
means 66 executes the "next process" (step S6 : YES). 
When either the button 19 or the button 20 is depressed 
by the user, the process operation is returned to the 
step S1 (step S7 : YES). 15 

Alternatively, in such a case that even when a pre- 
determined time period (for example, 6 seconds) has 
passed, either the button 19 or the button 20 is not 
depressed at the step 6, the selected image defining 
means 66 may be arranged to execute the "next proc- so 
ess". 

It should be understood that as the "next process 
after the image is selected by the highspeed image 
selecting means 60, there are a preparation process 
operation and a printing image data forming process 25 
operation. In this preparation process operation, this 
image data is transmitted via the wireless line, or the 
wire line. In this printing image data forming process 
operation, the printing data is formed in order to directly 
print out the image by the printer. These process opera- so 
tions may be executed by another program separately 
introduced into the digital camera 1 00. 

Fig. 6 is a flow chart for indicating an example of 
operations of the highspeed image selecting means. It 
is assumed that as an initial condition, both the thumb- 35 
nail image data and the image data have been JPEG- 
compressed and the JPEG-compressed image data 
have been recorded on the recording medium 9. 

In the example of Fig. 5, when the fast-forward key 
button 20 and the fast-backward key button 19 are 40 
depressed, the fast-forward operation and the fast- 
backward operation are commenced. In this example, 
the normal reproducing operation is carried out at the 
first stage. When either the button 19 or the button 20 is 
continuously depressed under a predetermined condi- 45 
tion, the operation mode is transferred to the highspeed 
image selection mode. 

That is. when the normal reproducing operation is 
carried out (step S1 1), if either the button 1 9 or the but- 
ton 20 is depressed (step S12 : YES), then the com- so 
pressed image data expanding means 64 acquires one 
preceding image data, or one succeeding image data 
into the RAM 42, and expands/extends these acquired 
image data. Subsequently, the image display means 65 
transfers the image data extended in the RAM 42 to the ss 
frame memory 12A so as to extend this image data as a 
picture image which is displayed on the liquid crystal 
display 16 (step S13). 



In this case, rf the same button is depressed at the 
time when the image reproducing operation is com- 
pleted (step S14 : YES), the process operation is 
advanced to the highspeed image selection mode. The 
thumbnail compression image data expanding means 
61 acquires thumbnail image data corresponding to one 
preceding image data, or the one succeeding image 
data into the RAM 42, and then expands the JPEG- 
compressed thumbnail image data to extend the 
expanded thumbnail image data into the RAM 42. Sub- 
sequently, the thumbnail image enlarging/displaying 
means 62 enlarges/interpolates the expanded thumb- 
nail image data (namely, simple interpolation method in 
this embodiment). Thus, the interpolated thumbnail 
image data is displayed as an enlarged thumbnail 
image on the liquid crystal display 16 (step S15). 

In such a case that the button is further continu- 
ously depressed when this display of the enlarged 
thumbnail image is completed (step S16 : YES), the 
process operation is returned to the step S14 at which 
One preceding thumbnail image, or one succeeding 
thumbnail image is enlarged to be displayed. While the 
button is continuously depressed, this process opera- 
tion is repeatedly carried out, so that the highspeed 
image selection can be realized. 

On the other hand, when depressing of the button is 
stopped (step S16 : NO), the enlarged thumbnail image 
is displayed, the compression image data expanding 
means 64 acquires the image data corresponding to the 
thumbnail image under display from the RAM 42 to 
expand this acquired image data, and then extends the 
expanded image data into this RAM 42. Subsequently, 
the image display means 65 transfers the image data 
extended in the RAM 42 to the frame memory 1 2A so as 
to be extended as the picture image. Then, the image 
display means 65 overwrites this extended image data 
on the liquid crystal display 16 (step S17). Then, the 
process operation is returned to the step S12. 

While the operations of the highspeed image selec- 
tion process have been described, switching of the nor- 
mal reproduction operation and the highspeed selection 
reproduction operation may be executed by manipulat- 
ing a predetermined switch, otherwise by any other 
manners. 

Fig. 7 is a flow chart for indicating an example of 
operations of the highspeed image selecting means. It 
is assumed that as an initial condition, both the thumb- 
nail image data and the image data have been JPEG- 
compressed and the JPEG-compressed image data 
have been recorded on the recording medium 9. 

in the example of Fig. 6, when the fast-forward/fast- 
backward key buttons 19/20 are continuously 
depressed under a predetermined condition, the proc- 
ess operation is advanced to the highspeed selection 
mode. In this example, when either the button 19, or the 
button 20 is firstly depressed from the normal reproduc- 
ing condition, the normal reproducing operation is car- 
ried out. The process operation is advanced to the 
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highspeed selection mode after the second process 
operation. 

In other words, when the normal reproducing oper- 
ation is executed (step S21), a check is made as to 
whether or not a selection key of a menu is depressed s 
(step S22). When the selection key is not depressed 
(step S22 : YES), after a menu process is executed 
(step S23), the process operation is returned to the step 
S22. On the other hand, when the button 19, or the but- 
ton 20 is depressed (step S24 : YES) while the selection 10 
key is not depressed (step S22 : NO), since the first but- 
ton manipulation is executed, the compressed image 
data expanding means 64 acquires one preceding 
image data, or one succeeding image data into the 
RAM 42, and expands/extends these acquired image 15 
data. Subsequently, the image display means 65 trans- 
fers the image data extended in the RAM 42 to the 
frame memory 12A so as to extend this image data as a 
picture image which is displayed on the liquid crystal 
display 16 (step S25). 20 

Next, in such a case that either the button 19 or the 
button 20 is not depressed for a predetermined time 
period, e.g., 1 second or 2 second (step S26 : NO, step 
S27 : YES), the process operation is returned to the 
step S22. Conversely, when either the button 19 or the 25 
button 20 is depressed within a predetermined time 
period (step S26 : YES), since this is the second key 
manipulation, the process operation is advanced to the 
highspeed image selection mode. The thumbnail com- 
pression image data expanding means 61 acquires 30 
thumbnail image data corresponding to one preceding 
image data, or the one succeeding image data into the 
RAM 42, the thumbnail image data into the RAM 42, 
and then expands the JPEG-compressed thumbnail 
image data to extend the expanded thumbnail image 35 
data into the RAM 42. Subsequently, the thumbnail 
image enlarging/displaying means 62 enlarges/interpo- 
lates the thumbnail image data (namely, simple interpo- 
lation method in this embodiment). Thus, the 
interpolated thumbnail image data is displayed as an 40 
enlarged thumbnail image on the liquid crystal display 
16 (step S28). 

After the display of this enlarged thumbnail image is 
accomplished, if the button is not depressed within a 
predetermined time period, for example, 1 second, or 2 45 
seconds (step S29 : YES), then the process operation is 
returned to the step S28 at which either one preceding 
thumbnail image or one succeeding thumbnail image is 
enlarged to be displayed. When the button is continu- 
ously depressed within a predetermined time period, 50 
this process operation is repeatedly performed, so that 
the highspeed image selection can be realized. 

On the other hand, when the button is not 
depressed for predetermined time period (step S19 : 
NO. step S30 : YES), the compression image data 55 
expanding means 64 acquires the image data corre- 
sponding to this enlarged thumbnail image from the 
RAM 42 to expand this acquired image data, and then 



extends the expanded image data into this RAM 42. 
Subsequently, the image display means 65 transfers the 
image data extended in the RAM 42 to the frame mem- 
ory 12A so as to be extended as the picture image. 
Then, the image display means 65 overwrites this 
extended image data on the liquid crystal display 16 
(step S31). Then, the process operation is returned to 
the step S22. 

In Fig. 7, when the fast-forward/fast-backward keys 
are depressed after the normal image reproducing 
operation, the operation mode is advanced to the high- 
speed selection mode after the second key operation. 
Alternatively, a predetermined flag may be set by exe- 
cuting the first key operation during the first process 
operation and the second process operation, so that the 
first and second process operations can be discrimi- 
nated from the process operations subsequent to the 
second process operation. Also, the operation mode is 
forcibly advanced to the highspeed selection mode 
when the second process operation is carried out. Alter- 
natively, after the first key manipulation, when a prede- 
termined time period (for example, 1 to 3 seconds) has 
passed, it may be judged that the first key manipulation 
is again carried out. 

While the operations of the highspeed image selec- 
tion process have been described, switching of the nor- 
mal reproduction operation and the highspeed selection 
reproduction operation may be executed by manipulat- 
ing a predetermined switch, otherwise by any other 
manners. 

Although the various embodiments of the present 
invention have been described, the present invention is 
not limited to the above-explained embodiments, but 
may be modified, substituted, or changed. 

As previously described in detail, according to the 
present invention, the thumbnail images are enlarged to 
be displayed so as to select a desirable image. While 
this desirable thumbnail image is displayed in the 
enlarge form, the image data corresponding to this 
thumbnail image is expand-processed, and thus the 
clear image can be displayed. As a consequence, even 
when a predetermined time duration is required to 
expand the JPEG-compressed image of 1 frame, the 
user does not have lengthy time feelings of the image 
display. Also, since the thumbnail image can be fed in 
the fast-forward/fast-backward modes, the desirable 
image which is recorded on the recording medium in the 
later order can be selected within a short time period. 

Claims 

1. A highspeed image selecting method for selecting 
an image photographed by a digital camera, com- 
prising the steps of: 

enlarging and feeding the enlarged thumbnail 
images sequentially in fast-forward/fast-back- 
ward modes to be sequentially displayed; and 
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when a desirable thumbnail image is selected 
from the enlarged thumbnail images under dis- 
play, extending compression image data corre- 
sponding to the selected thumbnail image so 
as to acquire image data. 

2 The highspeed image selecting method as claimed 
in claim 1 . wherein the enlarged thumbnail images 
are indexed, and then the enlarged thumbnail 
images with the indexes are sequentially fed in the 
fast-forward/fast-backward modes to be sequen- 
tially displayed. 

3 A digital camera for recording on a recording 
medium, image data produced by photoelectrical^ 
converting photographing light and thumbnail 
image data thereof, a digital camera equipped with 
a highspeed image selecting function, comprising: 

a display unit for displaying an image; 
data expanding means for expanding com- 
pressed image data; 

thumbnail enlarged image display means for 
enlarging thumbnail image data and for dis- 
playing the enlarged thumbnail image data on 
the display unit; 

thumbnail image selecting means for feeding 
the enlarged thumbnail image under display in 
fast-forward/fast-backward modes to select a 
desirable thumbnail image; 
image display means for displaying image data 
corresponding to the selected thumbnail image 
on the display unit; and 

selection image defining means for defining the 
displayed image as a selection image. 

4 The digital camera equipped with a highspeed 
image selecting function as claimed in claim 3, 
wherein the fast-forward/fast-backward feeding 
operations of the enlarged thumbnail image by the 
thumbnail image selecting means are commenced 
by executing a predetermined switch operation. 

The digital camera equipped with a highspeed 
image selecting function as claimed in claim 3 or 4, 
wherein the fast-forward/fast-backward feeding 
operations of the enlarged thumbnail image by the 
thumbnail image selecting means are commenced 
when an instruction is issued such that for- 
ward/backward feeding operations of normal image 
data are continuously performed within a predeter- 
mined time period. 

The digital camera equipped with a highspeed 
image selecting function as claimed in any one of 
claims 3 to 5. wherein the expanding process of the 
image data by the data expanding means is carried 
out in conjunction with the display process of the 
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The digital camera equipped with a highspeed 
image selecting function as claimed in any one of 
claims 3 to 6, further comprising: 

indexing means for indexing the enlarged 
thumbnail image displayed by the thumbnail 
enlarged image display means. 

A recording medium readable by a digital camera 
for recording on the recording medium, image data 
produced by photoeiectrically converting photo- 
graphing light and also thumbnail image data 
thereof, on which a program is recorded and the 
program is capable of realizing: 

a data expanding function for expanding com- 
pressed image data; 

a thumbnail enlarged image display function for 
enlarging the thumbnail image data and for dis- 
playing the enlarged thumbnail image data on 
a display unit; 

a thumbnail image selecting function for feed- 
ing the enlarged thumbnail image under dis- 
play in fast-forward/fast-backward modes to 
select a desirable thumbnail image; 
an image display function for displaying the 
expanded image data corresponding to the 
selected thumbnail image or the display unit; 
and 

a selection image defining function for defining 
the displayed image as a selection image. 



35 



40 



5. 



45 



50 



55 



9 



BNSDOCID: <EP 0B73OO8A2_l_> 



EP 0 873 008 A2 




MSDOC1D: <EP 0873008A2_I_> 



10 



EP 0 873 008 A2 



FIG. 2 



60 



61 



THUMBNAIL 
COMPRESSION IMAGE 
DATA EXPANDING MEANS 



T 



62 

J 

THUMBNAIL IMAGE 

ENLARGING/ 
DISPLAYING MEANS 



SELECTED IMAGE 
DEFINING MEANS 

1 

66 



IMAGE DISPLAY 
MEANS 

1 

65 



63 

1 

THUMBNAIL IMAGE 
SELECTING MEANS 



± 



COMPRESSION 
IMAGE DATA 
EXPANDI NG MEANS 

1 

64 



BNSDOCID: <EP 0873Q08A2J_> 



11 




FIG. 3 (b) 




JNSDOCID: <EP 0873008A2_I_> 



12 



EP 0 873 008 A2 



FIG. 4 (a) 

A B 

i ^ „ 

C D X 

FIG. 4 (b) 



PIXELS INTERPORATED 
ORIGINAL PIXEL A WITH ORIGINAL PIXEL A 

/ / ORIGINAL PIXEL B 




13 



BNSDOCia <EP OB730OSA2J_> 



EP 0 873 008 A2 



FIG. 5 



(start) 



EXTEND THUMBNAIL IMAGE DATA 



S1 



DISPLAY ENLARGED THUMBNAIL IMAGE DATA — 



YES 




YES 



EXTEND IMAGE DATA — S4 



DISPLAY IMAGE DATA 




S5 



YES 



( END ) 



14 



EP 0 873 008 A2 



FIG. 6 



C start) 



REPRODUCE NORMAL IMAGE 



S11 



IS 

FORWARD/BACK BUTTON STILL 
DEPRESSED 1 

YES 



REPRODUCE NE XT NORMAL IMAGE | — S13 

S14 



IS 

FORWARD/BACK BUTTON STILL 
DEPRESSED ?. 



YES 



DISPLAY NEXT ENLARGED 
THUMBNAIL IMAGE DATA 



— S15 



IS 

FORWARD/BACK BUTTON STILL^ 
DEPRESSED?. 

NO 



YES 



REPRODUCE NORMAL IMAGE CORRESPONDING 
TO PRESENT THUMBNAIL IMAGE 



— S17 



EP 0 873 008 A2 



FIG. 7 



( START ) 



REPRODUCE NORMAL IMAGE — S21 




EXECUTE 

MENU 
PROCESS 



T 
S23 



YES 



REPRODUCE NORMAL IMAGE CORRESPONDING 
TO PRESENT THUMBNAIL IMAGE 



S31 



(19) 




(12) 



EuropSisches Patentamt 
European Patent Office 

on..*-*.**.. (") EP 0 873 008 A3 

EUROPEAN PATENT APPLICATION 

(51) IntCl 7 : H04N1/41 



(88) Date of publication A3: 

24.05.2000 Bulletin 2000/21 

(43) Date of publication A2: 

21.10.1998 Bulletin 1998/43 

(21) Application number: 98106869.5 

(22) Date of filing: 16.04.1998 



(84) 


Designated Contracting States: 

AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


(72) 


Inventor: Shiohara, Ryuichi 
Suwa-shi, Nagano-ken (JP) 




MCNLPT SE 

Designated Extension States: 
AL LT LV MK RO SI 


(74) 


Representative: 

Zangs, Rainer E., Dipl.-lng. et al 
Hoffmann Eitle, 


(30) 


Priority: 1 6.04.1 997 JP 9945597 
02.07.1997 JP 17745897 




Patent- und RechtsanwSlte, 
Arabellastrasse 4 






81925 Munchen (DE) 


(71) 


Applicant: 






SEIKO EPSON CORPORATION 
Shinjuku-ku, Tokyo (JP) 







(54) 



selecting function 



(57) A highspeed image selecting method for 
selecting an image photographed by a digital camera, 
comprises the steps of: enlarging and feeding the 
enlarged thumbnail images sequentially in fast-for- 
ward/fast-backward modes to be sequentially displayed; 



and, when a desirable thumbnail image is selected from 
the enlarged thumbnail images under display, extending 
compression image data corresponding to the selected 
thumbnail image so as to acquire image data. 



FIG. 2 



CO 

< 

00 

o 
o 

CO 

oo 
o 
ol 

LU 



61 



62 

\ 



THUMBNAIL 
COMPRESSION IMAGE 
DATA EXPANDING MEANS 



THUMBNAIL IMAGE 

ENLARGING/ 
DISPLAYING MEANS 



63 

_L_ 



THUMBNA1L IMAGE 
SELECTING MEANS 



SELECTED IMAGE 
DEFINING MEANS 



IMAGE DISPLAY 
MEANS 



65 



COMPRESSION 
IMAGE DATA 
EXPA NDING MEANS 

1 

64 



Primed by Xerox (UK) Business Services 
2.167 lHRS)/3.6 



BNSDOCID: <EP OB73008A3_I_> 



EP 0 873 008 A3 



4 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Numbor 

EP 98 10 6869 



DOCUMENTS CONSIDERED TO BE RELEVANT 




Cateppry 


Citation of document with indication, where appropriate, 
of relevant passages 


Relevant 

to claim 


CLASSIFICATION OF THE 
APPLICATION (InLCLS) 


Y 


EP 0 583 908 A (IBM) 

23 February 1994 (1994-02-23) 

* ahctrart • *f1nurp< 1 ? 1^ * 
^ avo i*i o>t- l f ii ^ui C3 X|C t u 

* column 6, line 37 - column 7, line 31 * 

* column 10, line 5 - line 14 * 

* column 13, line 30 - line 38 * 


1-8 


H04N1/41 


Y 


US 5 164 831 A (KUCHTA DANIEL U ET AL) 
17 November 1992 (1992-11-17) 

* abstract * 

* column 2, line 4 - line 13 * 

* column 2, line 21 - line 32 * 

* column 7, line 47 - line 52 * 


1-8 




A 


US 5 576 759 A (KAWAMURA K0ICHIR0 ET AL) 
19 November 1996 (1996-11-19) 

* abstract; figures 6-11 * 

* column 1, line 19 - line 43 * 


2,7 




A 


EP 0 720 388 A (EASTMAN KODAK CO) 


3 






3 July 1996 (1996-07-03) 
* abstract; figures 2,11 * 

UO 06 10782 A ( BAKER MICHELLE) 
11 April 1996 (1996-04-11) 




TECHNICAL FIELDS 
SEARCHED (tm.CI.fi) 


A 




H04N 


A 


U0 94 22108 A (Z0RAN CORP) 

29 September 1994 (1994-09-29) 






A 


US 5 612 732 A (TSUKAM0T0 AKIHIRO ET AL) 
18 March 1997 (1997-03-18) 






The present search report has been drawn up for ail datms 







BERLIN 



Date of eompiBtion ot bio Match 

4 April 2000 



Kassow, H 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant tf taken alone 

Y : particularly relevant tt combined with another 

document of the same category 
A : technological background 
O : non-wrttten disclosure 
P : Intermediate document 



T : theory or principle underlying the Invention 
E : earlier patent document, but published on, or 

after trta Wing dale 
D ; document cned In the application 
L : document cited for other reasons 



& : member of the same patent family, corresponding 
document 



3NSOOCID: <EP 0873008A3J_> 



2 



